theory has influenced where subsequent research has looked for this phenomenon and how its functional relevance has been interpreted. In the interval since these 
Introduction
In these studies, we created maps of mean neuronal firing rates for cells in V1, V2, and V4 as a function of The locations of objects in the visual field provide imporhorizontal (H), vertical (V), and depth (D) position of the tant clues about their identity. Object distance, together point of regard for cells in V1, V2, and V4. Two monkeys, with its retinal subtense, reveals the size of an animal with recording chambers positioned to permit access and whether it is a possible food item or a potential to foveal and perifoveal V4, as well as V1 and V2, were predator. Some threatening animals, like raptors, tend trained to fixate a spot on a movable monitor. The fixato be located in the upper visual field, while others, tion spot appeared randomly at a position in a 3 ϫ like snakes, tend to creep in the lower visual field. The 3 ϫ 3 array of possible horizontal, vertical, and distance experience with their probable location will facilitate locations as illustrated in Figure 1 . Each of these 27 (H, their identification and speed the initiation of life saving, V, and D) positions was repeated ten times in random protective responses. Similarly, different types of food order during the course of an experiment. Horizontal sources tend to be located in different parts of visual and vertical fixation spot positions could assume the space, and this knowledge will facilitate efficient foragvalues Ϫ7.5Њ, 0Њ, and 7.5Њ, where a horizontal position ing (Altmann, 1998). There is also a close association of Ϫ7.5Њ indicates a position left of center, and a vertical between the near response, consisting of convergence, position of Ϫ7.5Њ indicates a position below center. accommodation, and pupillary constriction, and the beThese relatively small excursion eye movements are havior of scrutinizing during object recognition. This pacomparable to those used in scanning the page of a per explores the influence of where the monkey is lookbook or a monitor. The fixation spot could appear at ing in 3D space on the responsiveness of neurons in distances of 22.5, 45, and 80 cm from the monkey. The V1, V2, and V4. monkey maintained fixation, and an optimized bar stimThe presence of eye-position signals in visual cortex ulus was presented in the receptive field of the neuron. has been known since the 1970s. Profound spatial defiStimuli were scaled and translated with respect to point cits found in clinical cases of damage to posterior pariof regard in order to keep the retinal stimulus unchanged etal cortex motivated the search for and discovery of (see Experimental Procedures for details) and monkeys neurons, which were both responsive to visual stimuli viewed the stimuli binocularly through an aperture, and influenced by eye-position information (Andersen, which masked off all but the display portion of the moni-1994; Sakata et al., 1980). The success of this line of tor. The data for a neuron recorded from V4 are illusresearch and the associated coordinate transformation trated three ways in Figure 2 . The set of raster plots on the right illustrate the run-by-run response to stimuli presented in each of the 3 ϫ 3 arrays at distances of Our results may contribute to a better understanding of the functional differences between the ventral and dorsal pathways in the visual cortex of primates. A basic distinction in these pathways is between the ventral specialization for object identity and the dorsal specialization for manipulation of objects in visual space (Gross, 1973; Milner and Goodale, 1996) . This distinction probably arose in the evolution of the extrastriate visual areas because the more ventral path proceeds from the foveal visual field representation in V1, whereas the dorsal path lies adjacent to the lower visual field representation where the hands are located during the manipulation of objects ( 
Experimental Procedures
The magnitude of modulation of the mean response with respect to each of three dimensions was quantified by calculating the fracTraining and Surgery tional gain between the highest and the lowest mean response Two macaque monkeys were trained to reliably fixate a small spot values, normalized by the maximum mean response. The lowest on a computer monitor for a juice reward. Two aseptic surgeries possible fractional gain value is zero, which indicates that the mean were performed. Prior to training, a head post was implanted to response rate was unaffected by a change in the dimension in quespermit head restraint for fixation training. Fixation was monitored tion. The highest possible value of 1.0 indicates that responses were monocularly with a noninvasive infrared video-based eye tracker absent for at least one value of the dimension in question. (ISCAN, RK-716PCI) with an accuracy of 0.05Њ. Following fixation training, the second aseptic surgery was performed to implant a Acknowledgments recording chamber over perifoveal V1, V2, and V4 to allow insertion of microelectrodes.
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on the paper and in care for the animals used in these experiments. Single neurons were isolated with a window discriminator and spike 
